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(57) 

*5SSIi«. «S7x->DNA*x;VS©&»5St©lfi$ 



(2) 



t#^2 003-501431 




, T'J fc»iil&r >; 7 * -j * -> > Mr^n^vT^^-^, 2 

v 7 a 7 ju -t P%<r> v > f ft 7 > ' * - j?rM i *K fift7 P % 

)V t tz lifti? )V zi if v , t 'J - * £ li S&7 >; - iW: «£ «9 11* $ ft« >9 , 

R 3 it, U * - 7. , 7** 4f -> 'J 7. 4 fc li O V > HMfcBM*#"C* *) # > 

-e^ $ ft a-ft^ft £ tz it % <d gggft k ff # $ ft & ^„ 

[I*$«2] R : fcitfR* it, RCifcliS4 0> Sfcfcttfc, zkl^ ^ 
77 5 A^7xxWT/m 1, 2-/7 5^0/0, 5 

_ ( 2 -7 = ;xf-jl75/) -x^y-JK r h 7 Kn 7 ;V 7 'J )l> 7 5 > , 
5 -**P \ 7°7 § 3, 3-v'7i^^n^75V, 1~ (3 

-7<;7Df)V) - 2-fcTo'J ->V>, 2- (2-7 5yxf-^) - 1 - 7 f- 



(3) ^2 00 3-5 0 1 43 1 

;vk?n 2- (75 /yf-^) ^>X>r 3 rv- jm&Wfcdcffl*, 2, 

2, 2 - h 'J 7Wnxf*75 Stfi, L~#Wv>\ (R) - (-) 

- i -r 3 y - 2 - 7*n/sV - ;v> 2- ( 1 -vy n^ + -t^.;v) xf ;i/7 5> 

, 4- (F'j7Mo^fjv) ^mr/, 2, 5 -y^nnrs ^75 > 

imfa, { + /-) -4-75y-3-tKn + ->8i, N, N-7Vf^xf 
l/>v7rA 3, 3-v^f^^^7$>, 1, 4-/7^-2-^7 
vrttt*, 75^f-^lf^ 75;tFDJry^f)V7"oA>vi-;V 
s 2- (7 5^xf;i/) fcfUv':^ 7577*^7-^ T^/^y, 75/ 

if-l^v75>^ 2/cii2- (l-77DA^t-^) xf;P75>T^S, 
1 CSE*«-fb-a-*o 

[»*S3] R 3 tt, 4-3-KSStxf^ i-7nt-3-7x^ 
7"n;^, 2-7DnxfM7*7|, 2- (2-ynnr 

•irf75 K) -4-f7 , /-^-SlxfK 4- (2-^nnxfji/) 

r/^tf, M (2-7'n^xfii,) h *i-)\<7y*-v a, 4-7007 

x-*2-7"0€xf jl/x-ff, N — (3-7*ot7niiJV) 7^H5K, 
2-;nDxf)K ^7v7^-F, 2-7on-N, N- v/ f-^T-fe h 7-fe 
??F, 3-7DD-2-tFn^y7'ne)V^^7^'-K 2-7*n^-2 
' -tKo^-7-5' -x- h nr-t h 7-'J K, 3- (2-^ntxf-ji/) 

5-;nn-2-^>^>'xfl/7)-?-JK 2-7nnxfjl/Xf 
H*7-fK, 3-^Dn-N-HKn*">-2, 2 - v> 7"n t° * v 7 
= K, L-l-p-hy^7^-2-7xx;i/xf;^nn^fHf>, 2 

- (2-7D*xfju) -l, 3->^^77>> 2- (^n-ty f-;v) 77'J 
^fxf 2- (2- (2 -^n^xf^tV) x h * -» x y y - ;W (3 
-7nn7nt';v) MJ^K777>, 9 n 9 ^ 7 x x=r - ;K 4- (ynn 

[»#£4] R 1 liHTNfc»K R 2 f± (2-y7i-^nix^7* 
) xfjVj/:liy7ixjV7Dk'K'^, R 3 fi> Hs 2- (4— t/Ufc'J- 



(4 ) #^2 00 3-5 0 1 43 1 

)V) -xf-;K 3- (N-7^D^f;U) -7 5^DK"JK 2- (2- (2-H 

[ft*£6] R 3 »±H-C*«9, R 1 isi^R 2 tiU 2- (v7xx 

[ff»7] R 1 (4HT-£*K R 2 l±77^^f^^rK 2-7JW 
= j ifji/ti ^ R 3 14 2- (4 x;i/) -xf;VT^J, IfSl 

^7x-V7'J>ftll 1. 2-/7 5//o;rA 5- 
7?y-l, 3, 3- b'J>if-A'^nA^t»f^-7 5>, 3-^y7°n 
^->^a t°;u75 v7i-^#y>*^ x^y-ji/75 >^rJK 2- 
(2-7?yi^V757) fh5KKD7A'7U75>, 5 

3, 3->'7x-*7"nk>7?^ 1- (3- 
75 y -/nvf/U) - 2 -tfnij ->V 2- (2-7 5 7xfjV) 
tinVv>\ 2- (7 5 7>f^) ^7X^f 2, 2 

, 2 - b 'J 7J^oxf)i/75 y, £16, L-^^y'/, (R) - (-) ~ 

1- 757-2-7*O^V-JV, 2- ( 1 -V* D^-fex;!/) xf;i/7 5>> 
4- (h'j7JV*n^f jV) ^t>yJV757, 2, 5 ->7aa75 JV75 >f 
ft, ( + /-) -4-757-3-U'o^-m N, N-vVfJ^fl/ 
>v75>, 3, 3-v^f^7*f;V7 5>, 1, 4-v'75/-2-7^7 7 
Zlj^M, 75 7^fi^im 75nKD*y^fJ^D/Oy^-^ 

2- (7 5;xf^) ti 7U7^;-)K 7^>?rA 7 5 



(5) #^2 0 03-5 0 1 43 1 

f'/^y'7r/, $tz\$2- (l-y^nAJpHr-jv) xf ;V7 5VC*»), R 

5/K 2-/OOXfjb*^*y|, 2- (2-?nn7th75K) -4-f 

7-/-JV-M^JK 4- * ;U * U > £S*&% Hit (2 

-7Dtxf^) h 'J ^■f-;i/7>- ; e- , y^, 4-^07xx^2-7ntxf 

;i/x-fJK N — ( 3 -7D€7n fe: 7^iKU*, 2-^nnxf ^ 

y->7^-f, 2-^no-N, N-y'^f ^7-tF7-t^n\ 

2 - k: Kn^rv'T'n t: ;M ? ? <J V- K 2-7*n^-2' -t FD^fy-5' 

--hn7-feh7-'J K> 3- (2-7'n-txf ^) •<> K-/K 5 - ? n n - 

2 > -jr y ys.^- v Vr 9 - ;K ^f7-f 3—7 

DD-N-kFn^y-2, 2 - 7°n tf > 7 5 h\ L - 1 - p - h 

->Jl'75y-2-7iXji/xf-)i/?nD^f-HF>, 2- 

) -1, 3-v^ + V7>, 2- (7*n*^;v) 7^^ixfK 2- (2 

- (2-^naxf^^y) x^-» x^;-;k ( 3 - * o ;v7 o t? ;v) h 
U^h^v->9>> ^n^7ixa-;K 4- n 0> 7* 

^yJI/t^S, ft**! 1 KSEftO'fk'&tto 

[W#S9] 6-N- (■77i-Jl'# , JV|x^fA') -xf)l/-7fx 
6-N- (v7iX)^'r/|i^*) -xf-;U-9- (2- (4-^^ 

-xffl/) -rr~y, 6-n- vfx^f^) - 

xf;i/-9- (3- (N-7 7n-Ol/) -7 5 7 7*Dt';l/) -7fx>, 6-N 

- (y7xx;^-K'J>fx^f^) -xf-;i/-9- (2- (2- 
yx^-v) x^-» -7r->, £ J: 6 - N - (v7j-J^'') 
y|xxr)V) 9 - (xf)V- 2 - 77 'J -^7^-7f- 

[flt*^l 1] T7*->DNAp»f-/uaM£»»3lf*l&3a-J-a«SilBSt i 
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(Staphylococcus aureus) ;7?7^D3?A^ 
•t/n7>ff *7 (Staphyl ococcus saprophyt i c 
us) ; ItlJPiiatJl:® (Streptococcus pyrogenes) ; 
^fl/7'f3';A^-7A*7^r'fi (Streptococcus agal 
a c t i a e ) ; Bifi&jllti^lt (Streptococcus pneumon 
i a e ) ; (Bacillus anthracis) ; v7r'J7l ( 

Corynebacterium diphtheria) ; "7 ^v^-lj (C 
lostridium perfringens) ; **7'J^Xf (C l o s t 
ridium botulinum) ; fifc^UHif (Clostridium t 
e t a n i ) ; Tfrti (Neisseria gonorrhoeae) ; ftBli;&: 
I (Neisseria meningitidis) ; Htflill ( P s e u d o 
monas aeruginosa) ;Vvi^7| (Legionella 
pneumophila) ; i^WsM (Escherichia coli) ; ^ 

* MI (Yersinia pest is) ;^t7^7X7-fW (Herno 
phi lus inf luenzae) ; ^ U 3 *9 9 - • n 'J 1 (Hel i 
cobacter pylori) ; ^'/t'n/^^ - • 7-f ^1 (Camp 
ylobacter fetus) ; nl/7| (Vibrio cholera 
e) ; ffibfclf:/';* (Vibrio parahemolyticus) ; 

• (T r e p o m e n a pal 1 i dura) ; 7 9* J 5 -fcT. 

• -f X7i'J (Act inomyces israel i i) ; 7 7. 'J ^ 
y f- 7 (Rickettsia prowazeki i) ;n-7^r - iii£TJE& <J 

(Rickettsia rickettsi i) ; h 7 n-v • * 9 
5v7 (Chlamydia trachomatis) ;t7Ai^7v>7 
(Chlamydia psittaci) ; 7 ylil (Brucella 
abortus) £ tz\t7 t 'J 7A • 7^ 77->i>^ (A g r o b a 

cterium tumefaciens) * > if 1 1 KfSi£<£>;fr&o 



(7) 



$3*2 0 0 3-5 0 1 43 1 



[it 2] 




HJJIT 1 ;-^, ^oy>, - fn, ^Fdv, 7*fK F, *>I/#>K, 75 F 
% ^XrJK i fcliXWx- > J: »)11Jft?itTv»4d\ £7t(iR a , R b is 

Ar 1 £J:i7Ar 2 H, |W| C £ «9 7'J->K Sfcli 

? n T * ;V £ it *y v D 7 /U * ;V 7 )V 3 * M X 9 S ft £ 7 U - ^T* * *) 
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■itt s ft & it&yn 2 tz a % <r> is mtfy k it® ? n & &• 

[I$I14] V- (p-7WD7x-^) #'J>l8-tKn^r->^ 
-y>jL^r^, v- (p-^nn7i^) >KU 8 - £ Kn*->*:=. 'J > 
jl^tJK y 7 x - ;V 'J > 1 8 - !i K o ^ v + - V > i ^ f v- (p-7 
Wn7i^) #r/Jx^y-*7 5Vx7f^ fcjtfi;- (p-7Dn 

7] m%MWK£&mm2tzi±$i&Km&Ltcmikit, n&y 

Y^m (Staphylococcus aureus) ;Staphyloc 
occus saprophyticus; itWk&^tM (St r e p t o c o 
ecus pyrogenes) ;Streptococcus agalac 
t i a e ; W$kMM*&Wi (Streptococcus pneumoniae 
) ; %MM (Bacillus anthracis); v7f'J 7ffi (Cor 
ynebacterium diphtheria) ;7xJVyaI (CI os 
tridium perfringens) ;^7'J^^I (Clostr id 
ium botulinum) ; ffc%M.M (Clostridium teta 
n i ) ; M (Neisseria gonorrhoeae) ; fiE&ffi (N 
eisseria meningitidis) ; f&WkW (Pseudomon 
as aeruginosa) ; l/v^MI (Legionella pne 
umophi I a) ; %MbW (Escherichia coli) ; Mi 
(Yersinia pest i s) ; 4 v 7-7 A (H e m o p h i 

lus influenzae) ; AijD^'^-t'o'Jl (He 1 i coba 



(9 ) ^2 00 3-50 1 43 1 

cter pylori) ; # > fcf n;f* * - 7 4 * J*® ( C a m p y 1 o b a 
cter fetus) ;nV7l(Vibrio cholerae); Hifc 
If 7* V * (Vibrio parahemolyticus) ;Trepome 
na pal 1 idumiAct inomyces israelii; 
7^'jy?f7 (Rickettsia prowazekii) ; n y * - lU 
EBEIfe'J *-?f7 (Rickettsia rickettsii) ; h 9 
v^7v>7 (Chlamydia trachomatis) ;*7A#j? 
75-/7 (Chlamydia psittaci) ; 7 ^'M® (Bruce 

11a abortus) IfcliAgr oh ac t e r i urn tumefac 

i e n s ffj&S 1 1 fcffilfc*>#ffio 



(10) #312 0 0 3-5 0 1 4 3 1 

[ 0 0 0 1 ] 
[ 0 0 0 2 ] 

2. %wvwm 

$>& 0 2 0W&®m&£V ! *M! l z&tf&&*%fa$Lmto<r)m&&> E£fc, loft 
[0 0 0 3] 

K^commmmmj-v, ■x^tm^w^n-r^, m^^m^m^mm^ 

Ctz 0 MR S A (Multidrug -_R e sistant - _S_t aphA, # 
j&JH"l4S taphylococcus aureus) ftir^)lt<OSW'CI^ 

[ 0 0 0 4] 
[ 0 0 0 5] 
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wgmr&o DNA^^;^bt±, ma^mB^xxf^mmm^^u^mm^^^ 

(Jost&Soluz, 1 9 9 3, DNA>f Mb, Wfc <t #£8^ 

Wltil, Birhauser Verlagl ^--£.>K 74 7 \ Palmer 
Marinus, 1 9 9 4 , Gene 1 4 3 : lHl2;Dryden, 
1 9 9 9 , rilDNA^f^iilJ , S-Tfy-^Mf^-^OT 
^^A/gtftW* : 1f it£ J^M, X. Chen g£J:tfR. M. B 1 um e 
n t h a 1 (H) , W o r 1 d Scientific Publishing 
, 2 8 3 ^340 McD&mmm oDNAi ^Mkf±, «**EyMf*tt*# 
1-S 1 * 3*i4o W*.^ GATCE^J4><7)7f->^I 

(dam) flSSvMiCC A G G 2 fcttC C T G GE^'fO-> h (d cm) 

■tem-Mk-th, DNA^f^»iW^i\ iiif>o»36ttWiiWiaH¥ 

tSDNA^f^I^I^J (Witf, ApaL Avail, Bell 
, ClaL D p n I I , EcoRL HaellL Hh a I , Mb o I , is 
X *>*M spI;Mar inus&Morr i s> 1 9 7 3, J. Bacteri 
o 1 . 1 1 4 : 1143^1 150;May&Hatman, 1975, J. 
B a c t e r i o 1 . 1 2 3 : 7 6 8*^ 7 7 0 ; He i tma n, 1993, 
Genet, Eng. 1 5 : 5 7frfr 1 0 8#M) • £ hK, *3PJ^}±, 
#H : tB0&&WO9 8 / 1 2 2 0 6 CH*LfcJ:H, SB^tl GANTCtWTf 
f-Mfci"*, Caulobacter cresentus fi*c7) 
7f^>DNA^f«WOTL^o ^<^f-;i^3S^i£f tf, IBM 

■f4 fcfflEtt£#**Tfilfc*4o iia<0>f^iii^, B r u c e 1 la 
abortus, Hel icobacter pylori, Agrobac 
terium t ume f a c i e n sisi^Rh i z o b i um melil 
0 t i "Ct>fcJ&SitTv>*. fflMJftJ: fiW.ift^, #twtt9LA4fcN 
H&"CODNA>f-Mk»i, EfllC p G4r£ , tHSMfcfc*tf*v' h->>*f-MfcfcBI 
(Razin&Riggs, 1980, Science 2 1 0 I 6 0 
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4^?>6 1 0 ; J o s t&Br uha t, 1 9 9 7> Prog. Nucleic 
Acid Res. Molec. Biol. _5J7_ : 2 1 7 frh 2 4 8 ) 0 
[ 0 0 0 6] 

lot, *4«MK*^T*|&Wi&fc:J: DNA^fMk?)# 
[0 0 0 7 ] 

*H9J Ji , MM?) 7f->DNA^f It £ § Sini&tlR 

4g»8£*#jttt£II«U *Hl4fc»**#*lllll&, tffcttJUMfc* #56 
t4it f (9 -/ f y > #1 W D N A > f Ji'iSi^f li Ef L ^ ^ o *ftWO-fk 
^IJJ/;, Wife© 7 *#**»DNA.**->l'a*»S*fclfl*1-*o KM 

[ 0 0 0 8] 

* v h & X W *y >r - v y 7 S *i tz * tfe B l>b H ffi 5 ft 4 o 
[ 0 0 0 9] 

[0 0 10] 

*IMJM^ ili'47 f - > D N A ^ f ^iSiil^) Sf t^,^ , ffi£*Jf? 
fttbtf> 3fl*-C&#3*L* J 0 &MMIS/M^J&fr-e&&77 ? ->DN 



r 
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/l 2 2 0 6 tS/T?L!tJ: fflJ&JSJIEfc J: *14 7f*->D NA> f- 

/H£fc»S# (Cc r.M) t-S-tfo 1^, 7f^>DHA^fJH»|K 

[0 0 1 1] 

fi. Staphylococcus (7K^J|S) IMIi3J:0 f S treptoc 

0 c c u s (ilfitJ*®) JRffifc*ro#E££fc^?A»14fflE ; B a c i 1 1 u 
sJSUL Corynebacteri um^fjL fcitFC 1 o s t r i d i urn 
JSa£#fr#l ; Actinomyces US* iff'S t r ep t oray c e s 
Rtt*fTtf*3*« ; n e i s s e r i altt^MI^tf^^AiM ; 
Pseudomonas Jgfii, B r u c e 1 la Jgfjt^ Agrobacteri 
umflSfiL B o r d e t e 1 1 ait> Escherichi a ^IIL Shi g 
e 1 1 a Yersinia Sfl> S a 1 m o n e 1 la M> K 1 e b s 

1 e 1 1 a JSflL Enterobacter JgQ^ Hemophi lus 
Pasteurel la fiiffS t r e p t ob ac i 1 1 us Wit?* t* 
<Q&W ; * t° n^ - ?ft„ Campylobacter MIL Vibrio JSffi 
; fcJtfR i c k e t t s i aJIffi£ XXfC h 1 am y d i a JR«*"£tf#M&rt 

[0 0 12] 

(i. Staphylococcus aureus (Hfe7K^^l) ; S t a 
phylococcus saprophyticus.; ('ffclfljEHBllI) ; S 
treptococcus agalactiae; (Bfr&jSfUSit) ; B a c 
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illus anthracis (III) ; Co r ynebac t e r i um 
diphtheria (v7xUTl) ;Clostridium perf 
ringens (7 ^ ^v^H) ; C 1 o s t r i d i urn botulinu 
m (#7 U 7 7>S) Clostridium tetani (MM) ; N 
eisseria gonorrhoeae (TftH) Neisseria m 
e n i n g i t i d i s (ftH&l) ;Pseudomonas aerugi 
n o s a (rffJili) ; Legi one 1 la pneumophi la 

Escherichia coli (TCBilt) Yersinia 
pe s t i s (^H) ;Hemophilus influenzae;!! 
elicobacter pylori (a'J3;1^^ - • t'D'jf) ; C a m 
pylobacter fetus;Vibrio cho l erae (^1/7 
ffl) ;Vibrio parahemolyticus (Btsfe fcf 7* ') :* ) ; T r 
epomena pa 1 I i dum; Ac t i nomy c e s israeli 
i;Rickettsia prowazekii (Vk%* 7* } ) * y fT) ; 
Rickettsia rickettsii (n-^-OjEli'J^^f 7) 
;Chlamydia trachomatis (h^n-v • ^7?v7) ; 
Chlamydia psittaci (t^Ai7 7 5v'7) ;Brucel 
la abortus (^y'lll) iitfAgr obac t er i um t u 
mefaciens o 
[0 0 13] 

3(s:m(7)7f->DNA^fJViefg| B#*!laft£&tf1&fi, 
H to D N A * f- % # 1" & i ft <b o % S<7)r£t4 u ^ ;v* J ftv> £ t -c& 

fc»i£< B*iSte*jj*3fcv>£ (i, W7 f ^> D N A > f ^SS#g| 
>f-;i/&£5£gfg itifc^Mk^© I C 5 „ f±> 5 0 0 /iMJ^LfC** 



(15) 



#^2003-50 1431 



o 

[0 0 14] 

Mb 3] 




jWTrSfcJiK SI^Wil^^ML/^falgK^i), 7;w*;k 7'J 
-)p£ fc\t*s? VTfr* )i>M<D^~f tifr<D* $tSK:4*K ^d*"/, 

im7)\s*)isi it ttfi»7 *a * V, 7 V - * S fc»4Wft7 U - /UK J: ») 

R 3 f4, ftf * -> V ^ SfcfcJU *^*nf^x-K 

fc/iU R 1 , R 2 £J:tfR 3 f4, £Tj&*2lt$i:V^ fctf-Cttfc <^ f LT 

r 3 a, ■f r **-> i J fctt^wv >*-fk»*#-c* »k R 1 

££f4R 2 (4M^*tK*^v^ fett-Ctt<tv> 0 i Lv»**JBSfciiV>t\ R 1 
»iHT*«J, R 2 (4 (2-y , 7i-JHP 1 JVlx^fJl') if* t tt-^7 - 
;V/ne;i/-C&*K R 3 14, H, 2- ( 4 -*)V* V -xfA», 3 — (N 

-7?n^;v) -75y7°ot°)K 2- (2- (2-tKn^yxK-» xf 
xf;v, ££14x^-2- (7^'JV-h) -^f^iio itiJDOSf 
* U»**J&lKlJ3V>T\ R 1 »4H"C*>9, R z 14 ( S -fr) * 
f-;VT~&>5, R 3 i4'J**-*> 5' ***'J/l' , j5J?-.x, 7***v"J#-.*ifc 



#H2 00 3-5 0 143 1 



2 $ K - 2 — 7 5 yxfjK 2-757 ^f-;v£ £ f4-£ fc(4r 



t4, 1 of fclilUfcolfcifC, ^n^A -hn, -hDV, te$7A*JK 7 
•J - ^ 3 f4tt&7 'J — ffi»7 fl> 3 * ffijR7 -> 7 ;k i (4 

•>^07JKJH^:liy^n7JV j fJi'7Ji'3 J fyi:i | 3 1i& 3 ft£ 7 V - A* f 
(i7'J-^t|>^ ii-e^#v^n7;v^r;v^l4, 335^7M*^L. ->*n 
7;^;M>/i-(?)2oit^Ii:J:^ %$N XV^MfrhMRLtz 
^TDl?-!?^, 7;v*JW 7 U fcf4v? O 7^ /U2fc©V»T tlfr<D* 

y^—hK mUKX*), ^o^A |£®7i^JH^Iitt7Jl'3^y, 7 9- 
n/.i £(4W&7 'J -;k /^7>, ^fn, - boy, 7^ft h\ *frtf>Wt 
, 7? K, x*r;K Ifcli^;v7x- Mi J: ») 3 JtT * »K f LT, R a 
> R b 43<fci7R c (4, WCifcttJlfc*), tKI, ^d^a - ha, 

-hny, im.T)V*)V^ |St7iV3*y, tt7i^^y7^^JK Sfctt-> 
^nrMH feUS/* n7^ + ^7JV=r ^-A tfcliTU -Jl/ifcli^fn7 



[0015] 



Kb 4] 




(17) ^2 00 3- 5 0 1 43 1 

7 ^ ^ * ~> 7 Jl' * ->K t tzlti/? tz&'S? D7^11'7)^^>'f 

£ ft£ 7 'J - )V £ li^fn 7V- *) y W#-> * n 7 ;P^r 

fi, 3**f>7IttU y ^ n 7 JM ^ a?- « 2 o t t^M (: J: ^ ftjg 

Jfclitt7;^- ; ry, 7 , ;-rt'2fcf48&7D-)W ^a^>, - hn, 
ny, T^ftK, *1^>S, 75 K, -x^xJK $ fi* ^ 7 x - h «9 
f£f4R a , R b iSi^'R' (4> 75#2£, Baffin ^-xD^ 

[001 6 ] 

(± s ?t > -f v >mmow n 7 tr t h 7 ;wt^ 707^ *«#-r & 

o 1 Wftt L^sfe*M£Sfc£v>t\ 6-^n7*'J>li, /'J>i©C6^ 
7 5 Xfcfc J: >9 7f->if#C^?H ; Z.tih'Vy'! 7*7 U -14, 

->ifcli6-^nn^J 7 {4, 7*'J N 9 te"Cf§ ♦ft'fk? ft ; z\Hh<Dy 
^7'7 0-tf, ^Mtf7 rN 9 7^7-7'J -J bfa-TZo tiz^htz^Wfo 
ll^^t, C 6 fcitfN Qte^W^lWfr'ffcSft, C6fci4, 7$>$tzli 

N97^75 'J -J i*fc1-*o 
[0 0 17] 

N6 4^»iN9 9^-/9'J-OPI$S^i5V>-C, ftfo-f 'J >»«ittt, 4H*?> f 
ifc + 8?»075 7$fcfiiE!ft7 5 > (N67^77 

lot, ZtihVyJ fy 'J -tit, ailS!&a(0W^iJ^^SI&4Bfc»O^t L 
TJlffiSft&o N6/N9 7M 7*7 V -7*14, L< f4N9f££, **D£ 

fMSt-ffrftU #:^7\ C 6 l££M?-£&o Ciftfce)?^ 7*7 'J -7(4, KJBii 
, ftMUti, J^-o/>or>fb» (N9ffi-e:$-fcS&3ft&) isJU^gcW 

75 > («F 4 L< »i2ri*fc 50J575 « $ t < 14 3 ^<Dg%Z> 7 5 7) 



(18) &ft2 003-501431 

(Nl> N 3£i:t7N 7llt£#£#£0 «0^<?)^^^^oT^it-e§^o 

[0 0 18] 

*%m\$$tz, Ili:/7L/:. 7 f ^ > D N A ^ f ^Sfef ^Hi<0iSfS 

-£L£, 5' y ifctt#*fc^ 7?v „ 

[0019] 

tff<J ft>b*f 4 L< \t*<o*Jy f;litt-/7x^)^*'J y^7)V^ 

»4 U»**»ilfc*v^T, #3&9!UU v- (p-7^n7i-^) 
8 _ k pn^->Jfr.>J7i7f)K v- (p-^nn7i^V) #»;^«8-n 
Fn^y^-'J 7x7fJK y7i-M'J >S8-t Kn^-y^-'J >x7.r 
;K ^_ ( p -7,^o7i-JV) vti^^-^T? >i*r/K J3cfc?7 

[ 0 0 2 0 ] 

u*f>it%0) ^^Vy>^«ffl LtM Lf:7r - > D N A ^ f ;v Wfl 



(19) $312 003-501431 

&&.%LXl'*S Wt LT, BQnin, 1 9 9 8, 3>e^ 

b 'J 7)M /f7^^, 7#x 5 y ^7V*#bs 0 
[0 0 2 1 ] 

f-*^-, tifc^lWli^ **** J: «9, 4fcli?-te3fltf>fl*ifcJ: 
4 fcttfllx.tf*9 JWH P L C *7 Ltz? 07 ^'57^ - * fofltfflft 

[0 0 2 2] 

[ 0 0 2 3 ] 

fcMfcfc < ^ tt^ft Sr x 7f->*J: tf-> h -> DNA^f 
?Stt»COV»T»*f1"*o l^'III ( 7 f - > D N A ^ f JVl^fil 



(20) ft*2 00 3-5 0 1 4 3 1 

098/12206 dot, ^5>f-MbDNA> J- 'J f- Mb S - 7 fV 

(C 3 H 3 ) fc«fcU9tS7 7*->DNA;*-f-A'£3£»g^£'£ffl LT 

[ 0 0 2 4] 
[0 0 2 5] 

[0 0 2 6] 
[ 0 0 2 7] 

*IPJo rr;v^r^J , r«»7***J ftJ:^ TCi -C, r;v^^J Hi 
v xf ;v x 7'ne)K ^v/nt";K n-/f^K sec-7f;K tert- 

[ 0 0 2 8 ] 

*3&b*> rr^n^rvj , rtt7)^+->j iJitf rc, -c 6 7ivn^-> 



(21) ^2003-50 1 43 1 

h*z/> xh^r-v, :/n*K*->, V7*njJ**->, s e c- 

[ 0 0 2 9 ] 

err &<> 

[ 0 0 3 0] 

rv^ar;u^;i/J , Wx.tfC 3 -C T y^nr^KJ:'), 3 3* 

% >-y-n^>f-JK -> ^ n 's * -> ;k is J: 0 f ->^ n^-y'^^i^Mt^o C 3 - 
C 7 y^nTJ^JVif'li, $f£ L<(iC 3 -C 7 n7JV + iVitli, H£ 

«;^rD|ft^|S, d^&3£<*>WW\ ^'Jv-^ ^9^-* 
)Vt Knxt'-jK .t*ff^)Hi Fnxt'-)i/, # 3f -fe/N* — ;V> ^^f "^-f 

[ 0 0 3 1 ] 

fctt«lfcOil&£St (^4<iUo^fKtJfe!) («x.tfl, 2, 3, 4-r 
b 9 t KD t7fJK t7fJK 7yHJJK ifcli7it>'h , J^) % CL*Ui 
3rStJ:i9, W;Ltf^ny>, ffiftTKA', SSTiW^-A fiftTM ^f" 

JwllJft 3 itTv> & 7 i - ;u is J: C/^- 7 f- jv Sr-^tf o 



C22) &SI2 0 0 3-5 0 1 4 3 1 

[ 0 0 3 2] 

lo-C4 of Twsf-.OJRT-Sr^tr 5 ^ 6, * fctt7 JWo 1 oifctt*;h,Jil± 
-jk f-TV'JJK -fs^VU/K ^v^tv*'Jii/ . tf';->';v 

~;K |ftL<lik''J5y>-2-^)K & X tFk: 'J -»Ti4o ttOjfH^ 
ArOT'J-Ji'Ili, 1->T3*VJ>K 2-t^-;K 1 -ifcli2 

1- ifcli2->fv^>"J-A', l -S 7tfi2 -t h n Kn>f v^y >j 

2- ifcii3-77-J^J:tf2-fh7l; Kn 7 7 -Ji'fc'^tf „ 
[ 0 0 3 3] 

[ 0 0 3 4] 

3 > tf h 'J r ;v 7 4 7" 7 'J - <oft& 

-f& 0 ^-tt^7^ 7'7 'J - (N 6 £ J: C^'N 9 ) "Ctt, li*<7>S&*£^ S!J*<D 
RiSfi'&ttTMefflLT, *BJ5*ffl»Kfe»?>#7 0 '; v«#fl:*«jSi-4 0 IB 
7*7'; - (#SiWtON6/N9) -eii, l^fil (*Sfl«JfcttN9 
) *S«fcli, 2: KiS 3 ^v>T\ tt&SoiS^ 

H(ii3o) tttfflLT, «SOKJ&fi**ll*#fl:^* (*MKt±C6) 0 
[ 0 0 3 5] 

0^L) «r*L, j&S*tt*^***/MRfc-r*> 9 6 ^xjvyi/- b Sr«ffl L 
© i ftfi^t tr, ¥fr L fctt&v* * «t tf##r 



(23) ^20 0 3-5 0 1 43 1 

[ 0 0 3 6] 

a . N6JM 7" 7 'J - 

n 6 u x-wm $ ft tz r r - y mx\% * ? & tz t> k. &t <o * $ n t tz 0 

Iil8i7 5 > t . n --T9 J-fr* h 5 > 4>-eR)£ 3'J&£ t 

[0 0 3 7 ] 

KJ&7^-A 1 

[Ik 5] 

N H H 
(2) (3) 

1, 2->75/7'DA> 

5-75/-1, 3, 3 - h f JV">^ DA^f » f ;i/-7 5 > 

2- (2 -75 xf^7 5 J ) -x*7-;V 
r h ^ k k n 7 ;V7 'J ;u7 5 > 
7*? 5 >*W» 




(24) 8*12 00 3-5 0 1 43 1 

1 - (3-75/7*0(1'^) - 2 - M n y vV > 
2- (2-75 /xfjl/) -l-^f ;n:n'jy> 

2- (75^fjv) ^>vM5r/-JvrM&»ft 

2, 2, 2-f'J7^*nxf;V7r/«i 

L - * ;w j -> y 

(R) - (-) - i -75 y - 2 -7*n/w 
2- ( 1 - s y? w\*-t=.)V) xf;i/7r/ 
4- (f'j7^*D^f;i/) ^>yJV7 5> 

( + /-) - + 
N, N- v*y f;vxf U> v*7 5 > 

3, 3-v^f^7f ;V7 5> 

1, 4-y75/-2-7?/>-m 

75 y H Kn^y^fiV7u;r/y*-Jl/ 

2 — (75 yxf*) try *jv 
7 5 y 7* y 

7?-?y 9 5 >■ 
75 y ^*^>® 

N - y v Jl>x ? y - ;u 7 = > 

xf jl/- 6 -7 5 y 7f-l^- hJtgffiJfi 

xf VVy75 > 

2-y?oM7-l-xx)H^)l/7r/ 
[0 0 3 8] 

<fr*-CMU 75Vt, 75 >*-ar&^<&E)fcSMW f C 6 fc**tt<frLTV*S*fc 



$m2 003-501431 



[ 0 0 3 9] 

b . N 9 y ± -/ y ] ) - 

N97-f ~?y 'J-li, &T<7)K&7,*- J±K0t-DXMM:Ltz o K7^-A 2 
?>gS&Ali, ^T^fi^ny>M (R ' v X2£!iR 4 X) £ffl^T4>£$ 

7 5 K4> U ^ A •p 'ctyj,:. £ L i)- U IKBtli, N 9 ifagfrffc 6 - 

[ 0 0 4 0 ] 

Rj&T.*-^ 2 



^T-tt^MT )\> * )V , r 'j - ;v , Afu7'J-)Vj £ l±m& T 'J - /u t tz li^ 
fn7'J -;ve&& 0 
[0 0 4 1 ] 

igBBOififcl!}*, HPLCH<t«9^*fLx N- 9£ itfN- 7 l»7f->i 



[ft 6] 





(26) 0 0 3-5 0 1 4 3 1 

o 

[0 0 4 2 ] 

ft ft <£> « ^ n y > itm £ i o ffifc « ffl -e § & 0 i ft p> <z> rjgS £ ft ffl 1- * Iff 

4-3 - Kf&$M f-^ 

1 -7"n^- 3 - 7 i-Ji/7'n;ry 

2 - (2-^on7-bh7? K) -4-f TZ-A'-ftlif^ 
4- (2 -^onxf-ju) >j >i&g£iS 

4- 7007 2 - 7*n ji^-^jl- r ^ 
N — (3-70^7*0 11'^) 7^H5 K 

2 - ^ n n xf ;M V v 7 * - b 

2- 7nn-N, N-v^f ^7-bf7-b^5 K 

3- 7nn-2-t K n ^ T'n fc° ;y y ? ^ 'J V - h 

2- 7'n^-2' -tKn^i/-5' - - fnrtFT-'J K 

3- (2-7*ntxf;v) -f>K-JV 

5- ^DO-2-^>?y vxf l/y^^-jl' 
2 - ^ n nxf ji/xf )\>7 -f K 

L - 1 - p - >->;V7? y - 2 -7i-KfJl/^nn^fH h v 
2- (2-7*n*x^;l/) -1, 3->'t*V7> 
2- (/Dt^f Ji/) 

2- (2- (2-^onxf^Jfy) xf^y) x?y-;p 
(3 DD7'u t:;i/) h 1) J V *-s-sy > 

^07i,7xXD-;V 



(27) #^2 00 3-5 0 1 43 1 

4 - (^nn^f;i/) 

3 - > ? > 

[ 0 0 4 3] 

c . N 6 / N 9 7 A -?2_ 'J - 

N 6£ J:tfN 9 yA 79 U - Ko^T±fE^ L£EJ£* * - A LfcO 
[0 0 4 4 ] 

[It 7] 




&J&7^-A 3 
[0 0 4 5] 

7 5>^, Ect^^r-A 3 -eii3rffi-c&&) , it&m (7) ^8 5t:T-^R 
jsti <9i^-r&o i^^-c^ ej&h&^-c^ £(±-,$75 ris 

7. * - A 2 COM B I* 7fi L tK® <fc 7 > * - ^ A £ & 1" h 0 
[0 0 4 6] 

4-3 - KB&BM^jv 



^2 00 3-5 0 1 43 1 



^ffcv>7 ^ * 

2 - ? a D xf X * > ® 

2- (2-^Dn7th75F) -4-f7 , /-)i'-ftix^ 
4- (2 -^0Dxf-JU) 

Jfcft ( 2 - 7*n txf ;u) h p< > * -7 A 

4- ^007x^*2 - 7*p^xf )bx- r * 
N — (3-70^7'Dfc"jl/) 7 ? JM 5 K 
2-^do x-f- v y7^- r 

2- ^oo-N, N-v^f ^7-t h7-t? 5 F 

3- ^oo-2-t F n * v yn £ 0 ji/y ? ? 'J - h- 

2 - 7*n - 2 ' - fc K O 4r-> - 5 * -x-hnT-thT-x'JK 
3- (2 -7n-txf-ji>) -OK-* 

5- ^no-2-^>^y>xL^i/>^^-;l/ 

2- ^noxf *xf ^7^7^ K 

3- ^oo-N-t FD^fy - 2, 2 - v ^ f- )V - 7°n t: * > 7 5 K 
L_ 1 _p_l > -»l / 7 = ;- 2-7x- *xf)V ^OD^fHfV 
2- (2-7*ntxf;v) - 1 , 3-i>#*V9> 

2- (yDt^fA/) T^O^^^f-^ 
2- (2- (2-7npxf^*y) xh^->) x^y-* 
( 3 - ? a d 7° o k: *) r 'J * b * v v 9 > 

^D7A7xXO-)l/ 

4 - oo^fiH 
/n^xf )P7 5 VtsMfa 
xtf 7*n^et: K'J > 

3 - > * > 



[ 0 0 4 7 ] 



!£«2 0 0 3-5 0 1 43 1 



1, 2-y7?^7"n/ry 

5-75/-1, 3, 3-r'J^^^ A ^t^f*-7^ 
3 - >f V 7* n *° * -> 7* n t: 7 5 > 

2- (2-7?yj-f^7^) -x?/-^ 
rh7tKD7)V7'JiV7?> 

5 -> f-^ h U 7°? 5 y&W& 
3, 3-y7i-^7'aiiJV7r/ 

1 - (3-7?y7"nf;i/) - 2 - fc: n <J ->V > 
2- (2-757xf-jl/) -i-^f^fa'J-7> 

2 - (7 5 > ^ f-JV) '< > 5 yv- ;HfifIttftl 

2, 2, 2-h'J7MnxfJl/75>s ttttt 

(R) - (-) 

2- (1 -V^n^^f-fe — ;u) if ^7 5 > 
4- (h'j7Wu^f-iU) ^>v>7 5> 

2 , 5-y^nD75^7^> 

(+/-) - 4-7^-3-kKD^y»» 
N, N-v7fiVxf l/Vy'7 5 > 

3, 3 -/>f^7*f-^7 5 > 
1, 4 -7*75 y- 2 -7*?/" 

75 y^f^^Mf 

7 5 7 Kn*->* f-;U7*n/N*> v^-;u 

2- (7?yxf;v) 

75 7 7'^7-JV 




(30) #^2 00 3-5 0 1 43 1 

[0 0 4 8] 
[0 0 4 9] 

1 fcJ:t/2(7)<J: •? H, ftftifilim****, *>4 N 6 7 5 
v>Tgj&S*U #«/>nyvftfcfcc>R]££J:*>> Nl, N 3 £s 

J:t7N7ftT% to 5 !:, N 9 •fiiT^ss £ ti<2> o 
[ 0 0 5 0] 

, -ftfc 8 0 SiJMfcffl LT (1j&**>1 0»?>U A^H^J) . 9 6^x^7" 
0(7)^^7 5 >c9-ty h m*\ 1 7 <D&*0)&*?*Ji>K.jMx_ ; nil oct) 

7^, Rj6ii^*+^tt*oiiin^T5 >ta£tsffl©*^tt^^ 
<^^'; >^*fr^tfo isRjBft^tt, #7?ySt, n 9 «K»#-fk 6 - ^ 

uo7'J >fc<z>RS&14fclEXT\ C6t»K 2 4 fcli 3 o££|$#ft£ LT 

^4it5& j Bit$tL4/i%9o ste, EJ^^ti, -ti£>c7)£)£!$io^&& 

teSHttte^-g-fro ft&»^ 6-^nn-/'j^fcEj£-J-*it4<^ny>"fb» 



(3i) ^2 00 3-5 0 1 43 1 

[ 0 0 5 1 ] 

3 y tr 7- h >J r 9 -f 7*7 'J - <D7, 7 >j - — y 7" 

±|S<7)J: ? KMWiLtz&yJ 7*7 9 -i*<z>Rjfc4j£tt£, -< > tf#i3 JIM" 
>e hac7>7? 'J-^>^S^^fffl LT^^'J-->/U. 
[ 0 0 5 2 ] 

^ 7 kf **7> ? 'J - - > 7* ft fi , 'MM *7 7*->DNA>f - fl/gfefif* 

ftib<7>77 «J-->^j£f±, l«W±^#ffll^^ffl LTs fci&Z'*? YfrVffi 

**J , 7* 9 A »tt i3 <t Tf>f7 J* 1 <7) -9- > 7'fr £ ft L T 7 * 'J - - > 7* L 
;^;bnys-^^-^v-fe>^7- (Caulobacter cresentu) 
4s J: t/ft^Sliffl * WC & & o W > if **0 7 r - >DNA^f frMfrUWMxS 
tt^tB $ h KHmWNLMWi. ^^^^-t'n'J, A g r o b a c t e 
rium tumefaciens> 
[ 0 0 5 3] 

£*lf>(757 fc^a/***- (Caulobacter) £ ^<7>#ajf 

Jg*&£, ^7* h T^MtBt) (PYE) igitil (f0 3) 4i:oa«4«BSJS ; 

5© 6 0 0 nm (OD 6 „ „ ) W^S?:ltSlIitft«U;, 

>f ^ HMKfcJi, 9 6 tj3.fr-* 4 tv-fv- h-e> ffi:^47i/- h^-epis 

M (1 0 0^-^)5 0 0 // L) <3*3ftifflt£*7££, ^707^-7°^- h 
^9 6 ^ x ;i/4»^>8 SofcAtt ; »•? 8 00*7 ^ ;v . £1± (ffll^-^tf) 
SltLTftlLfco ^iJU^8o*|ttt (WK'fk'&ttSriKJn-erT) Mffii: tT 
ftfflU. 5^5 , J-^^'J-->^t4t6i:, l-7x/U$>fc»K 146 

^ LoffllT'J a-h*, 4/<L03veth , J 7JV7^77'J -^yy'fr^m 



(32) #«2 00 3-5 0 1 43 1 

[0 0 5 4 ] 

7 4 7y V -lt&®<vm**U&%lZ, 1 -f\y- h*fc«J, »>J08 Ol®^ 
^;k^)#^HJDx., M,£2 4B#W3 7 "CT^S L/c 0 *ffl®M,igJS(i, ^ * 

? 'J > ^ L £ ; fflJ&Jtf fitii . 0 D 6 3 o <&«5Efc £ 13 * - * 'r^ ^-e § * o JB 
[ 0 0 5 5] 

Z.tih<DU&Z®.m LT, ifSE*Jt< 1 0 0/aMTiWEmil&j*«*H#Lrt:fc 
H-fk^»«rl?ISELfco £ftfc<Z>5-f r^'J-^^l^jeLfc^^Mk^tt, 6-N 
- (y7x-j^"'jyii^r^) -xf)H7f^>> 6-N- 
^ij>||x^riV) -.x.f-;v- 9 - (2- (4 'J -AO -x-^ju) -7 
r->, 6-N- (y'7i-iHn|iXf*) (3- (N - 

7 9U4)]/) -7 $ / 7°V\z)\s) -7f-'/, 6-N- (y^x-HT/li 
*rJl/) -xf;v-9- (2- (2- (2-H Kn^yx^^y) ih^v) x 

9- (jif-jv— 2 —7 ? V V— h) -^f-*-7r-> £^-fr 0 
[0 0 5 6] 

fttSLtlS^iSLfco £ft£>?>7y-b>f tt, Caulobacter cr 
e s e n t u s ffcfiB rucella abortus (^y'M) S£<7) 

fS^Cc rM^f^WilMLfc, tit it, TUireA^-e^aMd a 

£><D7y-b-f Tfi, #.J&^^f-Mk4 5/5 0 DNASI (B e r d i s ^ 
1 9 9 8 , Proc. Natl. Acad. Sci. USA 9_5_ I 2 8 7 4 ^ 
f,2 8 7 9 *SeE#a**tr3>e^-hU7^9'f/5 , J— 'J-^"/ 



C 33) ^2003-50 1 43 1 

79 V-^>7°;vo#&TJ3£y f ##£T-C*iftL ; IS«#J^ DE 8 1 7 4 ;u 
^-Itifefc^fMk 3 H*IDNAOiiJ:0 ! jj[#V>fl'-fa 

[0 0 5 7 ] 

iOT^-b^fttffl LT, ft 5 0 0 //M^IS^Vt'foWDNA^ 
»± 3 , 3-v'7i-MV/a e )U&i%-r& 'J **- 7. BO 7 77 -> > o 

o 

[ 0 0 5 8] 

Kb 8] 



(34) 



!|#fl2 0 0 3-5 0 1 43 1 




HO OH 



[ 0 0 5 9 ] 

zzh \-m^ l> <50/i M-e«it?a t & ^ <t #*uw l #n 

[it 9) 




T) o 

[ 0 0 6 0] 



(35) !f#Sl2 0 0 3-5 0 1 4 3 1 

[it 1 0 ] 




[ 0 0 6 1 ] 

a{7-()W ^t'Jf 1i 7^&%<K * i- ^Ik&W&lk (New Englan 
d Bi o 1 abs, ^'J-, MA) i=J:^pUCl 8DNA*lfi: Ltf 

fit, HSW^IEftco® ^ K^mt ; ^7 7t-f fi£ fc, $lxJf> 7 fry* 

(Arthtobacter 1 u t e u s ) ^ /< -> 9 J* • 7 
^□ij^77yx>^ (Baci llus amyloliquifacien 
s H ) ^ 7'f7^"fv 7°f- "7 7. (Hemophi 1 us aegypt 
i u s) > 4 y 7s • Ay 4 yyjvx-y^f (Hemophilus par 

ai nf luenza) , ttzli^y ? -fc? (Moraxe 1 1 a) WM&^'D 

7f^>iitt^ d zm*i-frm$k%>W-%<7>^tftet/ut*$tz& 
£<&&Ztltl:^ZtK£ t)m!E2tl, ioT, DE 8 1 7^;V?-_h^#£ 

wmttii, n > tr j- t fry a -fy v - t tz imfcrr- 



(36) #112 00 3- 5 0 1 4 3 1 

[ 0 0 6 2] 

U ii-COlSa#ti, DE8 17-(J^-li:lW;^fMk 3 H-tiDNA 
[ 0 0 6 3] 

a. 

[ 0 0 6 4] 

Kb l l ] 



(37) ^2 00 3 - 5 0 1 4 3 1 



R 2 0 



HO R, 



<j6 



co 2 

^ NH 2 
N 



1 Ri = OH R 2 =H 

2 R,=H R 2 = H 

3 R|=OH R 2 =P03 

4 Ri=H R 2 = P0 3 



[ 0 0 6 5] 

RJ&J* ^ - A 6 
[ft 1 2 ] 



(38) 



00 3-5 0 1 43 1 



pH 12, 3i%P H 1, 50pC 



HS 



HN CH, 



CO a H 



HS 



O 



C0 2 H 



HO R, 



H 2 CO, HOAc, 24f*#fe1 
^ 



s6 



Hi 
N CH 3 



C0 2 H 



R 7 0 



HO R, 



N N 



r 

c6 



C0 2 H 

7->7— fef I,pH7.4, 

50mM 'J>SAy7 7- 
»- 



r 



NH 2 
C0 2 H 



R 7 0 YOsJ 

HO R, 



N N 



CO 

HO R, 



[0 0 6 6] 

4£t*«4UIRLfco ffc^2£J:0 : "4<7)K i tt, 3 fcov*T»i 0 1 5 0 /x M 
ffrfr»4 Co^TttO 8 0 ^M<Dia^J^-ciliJSt?tr-^<7)-r -Y ? 
yyy'uy Yfrhifn-Ltio i*iO ! 2^K i li> IC 5 „ ^f>IjELfc 0 
[0 0 6 7] 

[an 



(39) 



11*2 0 0 3-5 0 1 43 1 



m.1 :{fc£«5l~4©Ki 





IC50 Ki 


co 2 

£ NH 2 

^ ^ 

HO OH j 


2mM 160 |iM 


co 2 

^ NH2 

v— 7 

HO OH 3 


ImM 80 jiM 


co 2 

NH 2 

HO 2 


41 \iU 


C0 2 
^ NH 2 

OaPO^O^j 
HO 

4 


13 11M 



[0 0 6 8] 



&S2 00 3-5 0 143 1 



[0 0 6 9] 

T\ ffi»#J:i9tt*T**fc^$m&*#-J-4o £-t?&£>> Wbfiu 
[ 0 0 7 0] 

fllxJf, (8) fi> (mMil) ffif?S1Mt^N6 

Mb i 3 ] 



[0 0 7 1 ] 

"CBHU H«#J (8) £J:t^?>IW5feB1&# (9) **tU, 03 x.^ 1t-£ 
(8) li> «7r/^^ fiitfN- 9##£8MMMfcLT, S-TxV v 
;i^f-;j--y (SAM) *J:0 r DNA^SPttfc't*»"e'*Lffl5:f^ffl1-*«t 9 
tf3*ifclB*« a^fcfNMtti* ^f^aHsffB^MteiMfcw 

[0 0 7 2] 
[ 0 0 7 3] 




(41) 



#112 00 3-5 0 1 43 1 




frJ&X * ~ A 4 
[ 0 0 7 4 ] 

T, §Iy7 5^ (11) \-£ Z>W%&)T 5 MfcfcHttU C-^R" f±> tR 

3g£fci±co, P' ' (;:^P' JsJ^p' ' »i«S£-e*4) -e**o - 

<0RJfcfcJ:*K ~mr^y (12) ^'#<bft& 0 6 -9 nn7"'J >©*iJHfcJ: <9 
, Vv^Kl^LTtTx-^ttM (13) j&<£*>*U »«j©ti636*^vv± 

TmmmtT & *> * ? n a * „ ira* * * ***** ifcii^Du>^>t5%* 

[ 0 0 7 5 ] 

iuf fcfcfri^i t WTO RJ£< 7s 4 — a 5 4rttffl"CS*o 

[ 0 0 7 6] 
ElS^-A 5 



(42) 



003-501431 



lit 1 5 ] 



H,N^CO,H BnOCOCI rR7HN rn u /— Q /— Q 

' Y MgQ , CBzHN CO : H cU\, Q DPPA , C BznCX 0 

H0 : C E. j0 HO^ mm " J h ^ x> J 

70% (17) 90% H °^(18) (19) 

66% ( 20) 



CBzHN C0 2 Me Ngj. jl^ 
TeocH>r 96% TeocHhT 



TTA 



(23) (22) (21) 



[ 0 0 7 7] 

i^l^ftfflLT, *9^«f^5t5i8^ft (7^^7¥>S (16) 
-7 (16) S\ ^nn^Vy'^tjStlL, N-A^^y^ 

>y«7^^7^>f (17) ^#fco ^V^\ a-77^^>®^, 

jvA7^nK^ffflUi J fty i JyV> (18) tLtriU;o *)l/-r-f 
•7 * fe-££ * ^ v 7 j. - )V * 7 * »J * 7 v K £ II ffl L T «9 (O /? - * ^ > S ± "C 
*J4LT, ^V->7*-> (19) Srftfco ift&OKJfctt, 3 ft 

fc^ritft*** ; iOjSU •J^feO'fb^RJCttSHH-CJbio >f Vv7*- f (19 
) it, F^f)^'JJVi^-^(2 0) MLtilU Teoc ( HJ 
^WJ)bx^->*)^*zjV) tl7?> (2 1) £#fco t+tV'JyV 
y*i- h 'J vA^ KfcttfflLTBSIU ^f)^r^ (2 2) Sr#fc 0 

5 V (2 3) fcfcfco 
[ 0 0 7 8] 



(43) ^200 3-5 0 1 43 1 

(2 3) tellf (1 1 ) (ii-CR v = H, P' =CB z) t^ffl LX 
, R v =C0 2 Me, P* = C B z *^1"2> \sV>1&&TT->&&it (13) 
iScfc^'R" =H> P' =CBz<75 (13) Sr^ftLfco 
[ 0 0 7 9] 

n -t 7s ct)^ gg n J: 19 SJjg-c i £ 0 
[ 0 0 8 0] 

lot, *i&wnaor«ffli-4isiii«**u, E*fl9^«'ffl-c&i8i««j^ 

[ 0 0 8 1 ] 

tWVBL a -Mb***, 7^*^», fllxJfft®, H00C- (CH 2 ) „ 

-ch 3 (i;t©nitoH4fU) %<on<D8L*$tt 0 fam&mm&&tt 

[ 0 0 8 2] 

ca^te©*** 

[ 0 0 8 3] 



(44) ^2 00 3-5 0 1 43 1 

-iXry-fy, /V%ry-fy, u^^yfy, y^wtr/^, -if^f-v, 

(PVP) fc^-fc^n-^HJRft-efcfco mST^ti(f\ W'je^JHi'D 
[0 0 8 4 ] 

, *;i/5K?H-jur;v, #U -^f- W^'J n-)K is J: ^/i fcfi-SMfc^ * > > 
[ 0 0 8 5] 

% MO 5 !:, -t'^fvisJ:^!!!, ^x.ff^'J -tn-;ui fcttv/uif h-fl^fc 
&&£c£t#7 , -b;v3{l£"^iro 7*r>a70 h*7'-feJi'Slli, 7? h-*&^?> 

ifc**-C&4o ^^-/-b^JT'fi, ffi14-fk#!fe*x ig*0&$<£, fl)x.tfliltefliu 

s1a'7 7 >f > , $ it "J ^ > ^ >; 3 - tt««-e # ^ 



(45) #iS2 0 0 3-5 0 1 4 3 1 

Mit Ztitzffflitzlthn- f-jW £ ft 0 

[ 0 0 8 6 ] 

IRAK J: ft fcfcK. *3&Wfc&oTteffl**tofr*»i, fBHgfcfi, ££J 

[0 0 8 7] 

#Hk-ei*o &AfflS*#Jf±> Wx-ffryT'^S^iiffiftliS^ 

[ 0 0 8 8 ] 

IRiSiS^ TJ^'K^V^^JU-fe^D-T.-f h 'J -7 A, V )U fcf f - )V t tz \±T * 7, 

mmt $ tz, &sa*£fcikM t ^ ttM&mvmmvmmtm&t &ft x ? khg 

it «b J: -ffc-frto Itifc, Wx. (i\ 337^-*fc \Mfc<D7 'J -fc U Kfc t'<7? 



(46) !HfR2 00 3-5 0 1 43 1 

[0 0 8 9] 

rtrtft^tj: *)ta-^-c**o ftoT, \t^m\u Mvjzxv v-ttzit 

[0 0 9 0] 

PD**#t^-C* , Jft4o VPDIi, &*.x * y (MS Lfc, 3% 
w/V , /^7Jl'3-K 8 %w/ v*ffitt|?®fS14^'J VA"<- h 8 0 , J3 
J: 6 5 % w/ v «K V xf- V V if D a - /U 3 0 0 Ofgffc-C* So V P D 
(VPDI5W) fi, *il^5%f^^fn-^tl : lCf|L/:VPD^ 

[0 0 9 1 ] 

fcrcfc**, »*fttti*y-fe/i'jWJi, <eoft£«teHfclSCT\ 1 0 0 



(47) #^2 00 3-5 0 143 1 

[ 0 0 9 2] 

;v 4 ir <7) # i j -7 - Sr -g- tr # i ti K RSe $ it £ </ » 0 
[ 0 0 9 3] 

Enw^a^^aiji, mm, mm, %m, m^m, vy=rm, ?^?m 
*>ssl ®m, sit*, lei, 7w^s, 3->ft*ii, 

«x.tfft», HOOC- (CH 2 ) „ -CH 3 (Cit^n(iO^M 
[0 0 9 4 ] 

©gllf^J , Mack Publishing Co. , PAi: 

l*k IfllA, #JSrt> SfcttHIrtftX**^ i:* 1 

[ 0 0 9 5] 



(48) #^2 003-5 0 1 43 1 

[ 0 0 9 6] 
[ 0 0 9 7 ] 

, HII^*«!tftjELfcEC 5 0 (5 0%**iJDfc#«ia*) , i-£fr^*ffll». 
[ 0 0 9 8] 

[0 0 9 9] 
[0 10 0] 

4 L^*S*l#tt£*WU§4« £»£tt*Uffl1!&<0*Wfc«ffi-f&7y-t'f tt, C 



(49) ^20 0 3-5 0 1 43 1 

ig^fi, >^^T^-tr^^^^iIijL#^o t^ST?^^ Orav 

c o v a <o (1996. H. Chromat. B 6 7 7 : 1 frh 2 7 ) H i 2> 

^t'fnt^i«)fS»ilt KuhmfiilTGieschen (H»-ftS» 
J3 J: 0%5K ( 1 9 9 8 ) |26f, 1120^^1127^) K J: >9 * 
? * 5 * n v - A r y -fe >f * H L#& o 
[0 10 1] 

^^i-fk^ft^^ttis x \t, vix.tf> l d 5 o (1@#$^ 5 0 %n 

#ttf^fflfct&3K^fflOHOS-^*^Jt»i, L D 5 0 t E 

D5 O^PI^lttLTiiltlSo fit^ilt^tftWfff Lv^o £ft 

^i:*££(i:£:<#l££ ! b£&^ED 5 0 *$tt. -I^if*Sfli:*4o & 

©I^TMt^ (fliRff, Fingie, 1 9 7 5 , rte«Cl£o£3l£8£J 

, * 1 1 o 

[0 10 2] 

100 ri> £2000 mg/B^ttlt44o m^^ft^ffifl^^^Efti"^ £ » 
5 0 75^9 10mg/m 2 /B^«Sffl-C**o ilttO^JM* 1 * 1 

w<;w4, o. i#*> i o o o fiMftKmwt^^-F&Zo mwrtz-zt tz\tmiR 

[0 10 3] 



(50) #^2 00 3-5 0 1 43 1 

0!>M8! "C* &o *ftS©7 r - > D N A X ^*2HEf*g$lfl#'ffc#W<&ISaS 

, teWLik, mm^ v7f'j7, jWStt^rtBUfe, # 
ii> mm. k/t^i, wh^^s, »&fi!if^ a. nmfflw^ £ 

[0 10 4] 

^{±s^tci3»ts#w : ^^-^Tc7)^i3j:o f ##«<7)§i^?:, *®nmK& 

[0 10 5] 

[0 10 6] 

(£Jfctfl 1 ) 

[0 10 7] 

Ift^J l*^©***/^ K 2 C0 3 (7Hl0mg) , ^tDMF ( 
14 0/zL) fcj:tf6-*nn:/y> (0. 5M^)DMFlt3 0 f* 1 ) £1)0 x. 

fbfc (1MCDMFM15//L) £;linx.fco 
[0 10 8] 

«y0 8 3^?>l 0^#7xJH:, K 2 C0 3 (3H5mg) , ^tDMF ( 



(51) 133*2 00 3-5 0 1 43 1 

180^L)j3<tO f 6-^nn'/'J^ (0. 5 M<DDM FM 1 0 p 1 ) fcJUx. 

(lMODMF»»5/«L) SrJW^^o 
[0 10 9] 

[0110] 

> 3o©i^4 75> (lM^)DMFi»5^L) £JOx.fco 
[0 111] 

fc, 1007 5> (lM?)DMFii5pL) fctDx-fco 
[0 112] 

[0 113] 

[0114] 

(**«2) 

*HI?)3>lft h 'J 7 -H' 7 -f 7 7 U — £\ ±ti<D£ H7f->DNA^f 
[0 115] 

#K> 6-^nn7T/ (D ^ 7JV3'>TtlSf»DMF (&0. 3 



C52) 



£$2 0 0 3-5 0 1 43 1 



mmo 1 /DM F) K*#Lfc< 
[0 116] 

Mb i 6 ] 



a 




> 



N 
(1) 




CI 



HN 




N 

I * 

N 
(2) 



ii) 




(3) R 



R= a) H 



b) H 2 C^N^ 

O 



d) H 2 C\ 



O 



i) R-X, DMF, K 2 COj, 45-95 °C; ii) Ph 2 BOCH 2 CH 2 NH 2l DMF, K 2 C0 3> 90-95 °C 



9tm%V*J* (K, C0 3 ; 2frh3M*) > ^-ClStOTH^ny^ 
-ft* (R-X) ^iD^/co Rj6fc*4 5TJ*fctt9 5T3*^fllIf&L (^ayylk 
**«ffiai-CRl5L*v»»'fr) , 1 8B»H*#Lfco t©i»HOft, S/f^nvb 

(DMF) X-m^Ltzo £X<Dm i HDMFZm2i'?fe£?2>t, MR 



(53) ^2 00 3-5 0 1 43 1 

#£>*i> d*U±M«£@MLfco 
[0 117] 

ft#Mfc^»*WTWJ: 1 fcWKLfco 6-^dd^J> (1) ££(2 9-7^ 
*A/-6 -^dd^'J > (2 b^?>2 e) e#DMF (0. 03*t>0. 5 
mmo 1/mL) fc, 7 ;u - > TTS£T<#j5- L fco ^S*'^^ (K 2 C0 3 
;i. 5^<b2lMfi) , ^'^T-l |iwv*7i-^f 'J >|x^y-ji/7? >x 

<DlMki* 1 H-NMR, : 3 C-NMRfeJ:^2^7cNMR», Wx.tfH 
MQC^iy'HMBC^tffl LT SitS L £ „ 
[0 118] 

SOfc, 6-^on^iJ> d) f^fiN- 9 7***/- 6 dd/'J > (2 
b^f,2e) ^, 1-7*^7-^(0. lmmo 1/mL) PTA'^TtSfi 

^ny>-fk«*iDx.^o ^M^W i i oti -ejjnfcu 1 8B#ratt# 

[0 119] 

4®#T&&£ tli^»T&&T&& 0 lot, ^l^)7f 

ft-&«^>HI&K:^rfiJ-C*«9#4o 
[0 12 0] 

[<k 1 7 ] 



(54) 



$$H2 00 3-5 0 1 43 1 




[0 12 1] 

\£ #7 y ■te'f m K> D M F $ tz \t V * f-frZ )V % v K (D M S 0 ) 
#ffiS£f§Mt>^ 16. 7mMH^rf^L> t LTg^fflL^: 

O 

[0 12 2] 

OJ: ? fc*KLfco ft** (3 a) *<b (3 e) tt, £*i<b<7)7 y *4 tttTO 
[0 12 3] 

Caulobacter cresentus 

ft** 3a-IC 5 0 <25^M 

ft** 3b-IC BO <25^M 

ft*l5 3 c - I C 6 o <25//M 

ft** 3d-IC B o < 2 5 ^ M 

ft** 3e-IC 5 ,<25//M 

Brucella abortus 

ft** 3 a - 1 2P*W&fc««5fe£4*M&J i E- 1 0 0 

ft** 3 b- 1 2B*M4*fc££fc*IM&*E- lOO^M 

ft** 3 c 100^M 

ft** 3 d -ft*0^<b*fflMJfilfl«- lOO^M 



(55) ^2 0 0 3-5 0 1 43 1 

Helicobacter pylori 
<b^tl3 a-IC 6 o < 2 5 a/M 
it&Vl 3b-IC 5 o <2b fiU 
it&m 3 c - I C 6 o f±2 5frh l 0 0 pM<Dffl 
\Y>%m 3 d - I C 6 o Wt2 5 3&>S> 1 0 0/tfMOM 
'fk^tl 3e-IC E o = 25//M 
Agrobacterium tumefaciens 
lk-£-^ 3a-IC 6 o >100^M 
it&fy) 3b-IC 5 „ = 2 5 ^ M 
3 c - I C 5 „ = 25//M 
ft^^3 d-IC 5 „ <<25^M 
it-k^S 3e-IC 6 o «25//M 
Bacillus subtilis 
<b£-#j3 a - I C 6 o f±l Ofrh 5 0 //M<7)W 
lk£-% 3 b - I C 5 o & 1 frh 1 0 fx MOW 
-ffc^fe 3 c - I C B o lilfrhl 0 ,« M<7)W 
ik-^3 d — I C 5 o f± 1 Ofrh 5 0 
<fc^3 e -HSJgNr-f 
[0 12 4] 

[0 12 5] 

C c r M 

<b^t!3 a - 1 0 0 //MT^^&M 
ft£-$J3 b - 1 0 0 ^M-C5S£&I&$ 

^t»3 c - i o o /.M-e^^na* 

<b^t» 3 d - 1 0 0 fi MX~%±tz IS* 
<k^3 e - 1 0 0 fiWC%^£Um 



(56) ^2 00 3-5 0 1 43 1 

dam^f-7--tf(E. col i) 
it&fy) 3 a - 1 0 0 fi Mt^t^it 
it&m 3 b - 1 0 0 fi Mt^4i* 

ft^»3 d - 1 0 0 ^MT?^*ISi# 

3e-100/; M7^44 
d c m£fjV&g^§ (H h a I ) 
fli-g-ft 3 a - 5 0 0 //Mflii< MStifcn 
^t/3 b - 5 0 0 A*M-Ctt£<B#S*l*v* 
■fL^^J 3 c - 5 0 0 ^Mflii< B#?*L*^ 
fll£-*&3 d - 5 0 0 //MTN±£< IS#3*lfc^ 
fb^#J 3 e - 5 0 0 //Mt(it< IS«?*iftv> 
[0 12 6] 

t*i£><&*S*fcJ: V), ft-fr* (3 a) frh (3 e) li, ttWirtfeftd cmJI 
YStt*^ $ 4 v» , TT=-y #M W DNA^f >vg$£ »»*T* 4it ^liE S ft 

& o 

[0 12 7] 

(**«3) 

[0 12 8] 

1 . 6- (2-y7i^f^^o^>fJV7^) 7°'J> «k^ft 7 
3) 

2Sl©yMV^nt>xf;i/7 5> (N (iPr) 2 
Et) £^-trn-7^/-;i"t'-e\ S- (-) -2 - (v7x;)Mf^) - fef 
n'Jy>^W: 0 Kj£ifc*l 0 5tltttL 2 4^lKH/: 0 



(57) 



^SR 2 0 0 3-5 0 1 43 1 



[0129] 

2 . 6- ( 2 - v 7 j. Fo^-> ?-;uy? a^>?-JU7 g 7 ) 7'U > 
(-fk#& 7 i ) 

6 nnyij > 2 ^fi<7>N (iPr) 2 E t n-7*? J -;K*>-C 

, R- ( + ) - a , a - y 7 x r-^ - 2 - n'n g v > ^ ^ y - jv R 

9 5 V t -cim U 2 4 B*HRJ£3 -frfco 
its a4jfi»*y U * n?F ^'-7 7 -r -fc i <9 IIUo 

[0130] 

litis) 



[0131] 

3 . 2->'7x-- ;u g a - )V (it&%S 7 6 ) 

2-t'D'JyV > £ , ^^V^y^fW^x- h i: 3 B# 

m L fc„ fc^trffiSI^ # <b tL/c 2 - > * T 5 7 J- 7, r^tin 'J v > £ , 
(fcflfcx- f /U + M-C 1 8 mm , Mfflt) 'J f- 7 A 7 j. y * -> K ( P h L i ) 

[0132] 
[ft 1 9 ] 




71 : R = -~">i 




(58) 



%3k2 0 0 3-5 0 1 4 3 1 




76 



[0 13 3] 

4 . 6-75 7-4 (2-y7x^ij?'J>|x^fA') xf^T^^tf'J 
5 v y (it&m I I I 1 6 8 ) 

t7^--^;v (RaNi) tftlU 2P#Wjfll!!fc««Lfc 0 «J , 4 

-7?;-6-kFn^yt''J? v>y& s #«b*U £ tt£;t * vi&ft 'J <£ 0 s N 

[0 13 4] 
[ft 2 0 ] 



#R2 00 3-50 1 43 1 



I RaNi Ji POCl, 

«<f \ H 2 0/NH 4 OH Hf > K,ti.i?*?-)VT-V> 



J 1 





h;PX>/(iPr)2EtN 




NH, 



IH168 

[0 13 5] 

no j g (it&to i i i i 7 o ) 

"C 3 . 5 MMili-S U ffiSSm^ 4-7^-5--h9M5r/- 

f f7tKn77> (THF) *y'7x;;^'; ^Sx?y-;V7 5>xxf^ 
[0 13 6] 

Wk 2 i ] 



(60) 



^2 003-501431 




THF 




III170 



[0137] 

mmm 4 ) 

2o© r^-"ffift7-f 7*7 'J -J tt-&ttH&cfv>TSISLfc I 
[it 2 2 ] 



[0138] 




(9) 



(61) ^2 00 3-5 0 1 43 1 

% frtf^-yT )^Tt F ; 

3 - yfrT^rt F ; 

1 - j* 2 - n° a - ;u v 7^ft K; 
t Ko->>j-A7JVfk K ; 

4- f'Jy>A^«yTJbft F ; 

7 j. — ^ T -tr 1 T iVf t: K ; 
m-7-^7^fk K ; 
^7°? 7)br t: F ; 
3 - - y n ^>X7 ^ft F ; 

3- 7i^)l'7 , f*7il'ft F ; 

3 - t' "J v)V7-b h 7 Jl'ft FN F ; 
xf-)H/3j?>f 'J ^ - h ; 

xf jl/- 2 -ifJPT-t N 7-t h V ; 

4 -7-fcf ; 
7Ut>x^ixf^ ; 

xf- )l/ 2 - > v )W 7 -tr h 7 -fe >• > ; 

N-7-tr F-JV7?M ? F ; 
2-7W07i-*7-t h > ; 

4- (3 77f 7x^^7-fef-fo 

[0 13 9] 

TA^/Mfc (R = H> R' = 7/1^ JK 2 £ fi v 7 ^ Mb (R = R 

[0140] 

ftorttft^7'7')- ( r^-r 77>;-bj ) fi\ a-n^toi 1 1 1 4 2 



(62) #»2 00 3-5 0 1 43 1 

;V7j^-^A (A 1 M e 3 ) <0#£TT\ v >7 n o ^ * > + 5 0 tt- 
t^itCJ: ^ftJ&£ft£ 0 ^Sr^HHJ: »9 U »a*7-k h - h 'J n>K 

U ***|fc*U i-r^fcTlc/fta (7 : 3) <&HK:»ifc*fl«U 

[0141] 
[ft2 3] 



\ 

BH 3 /EtOH ^ 




6> 



Q 




[0 14 2] 

(*«Sfll5) 



(63 ) 45*2 0 0 3- 5 0 1 4 3 1 

oT, l(?)i7rJH:Idv^cti<7)Jli)D<?)ft^^WT(?)J; 9 dSL^o i 
[<t 2 4 ] 




[0 14 3] 

->' ? n n #7 > y^f ^^iV7-f KSMfr (0. 5^f)2mL) * , T l 1 5 t K 
n 7 7 v i t ii ->'xf ji/x - f 7 T t*i^ L , - 7 8 < Ci"C*fr*PLfc 

(M g so 4 ) -esssu 6iu »£&£^i&*-r&£> &m*to#.toki> 



(64) 



!8SI2 0 0 3-5 0 1 43 1 



[0 14 4] 
[it 2 5 ] 




(10) 



i) rf7tKo77> (THF) £fct}xf-;vx-r;i' (E t 2 0) , - 7 8 

i i ) EtOH, 8 - K o * -> * > , ^fi : 
i i i) EtOH, 2-7^i^-K ifio 
[0 14 5] 

M7;v*;w 7 'J -)\< t tz&W&r <J -/K ftliTJW^A «r;v 
n * ->r ;v^f ;w t ? n T**fr $ tz fi-> ? n 7 ^7^3 * yt-i 19 

, 7Jl^JK 7'J-)H/:(iy^7^JViwfM^r/^ 

m^^i:^ /Nnr/, fit7)^JH/:lifti7JV3^y, rV-frtti 

[0 14 6] 



(65) f#^2 003-501431 

ffljKV>«(8) 0. 0 5 frh 5mL-? /-JHCyi^U 1*^2S« 
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